This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED rMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK iuw«» 



(19) 



J 



(12) 



EuropSisches Patentamt 
European Patent Office 

Off ice europten des brevets (11) EP 0 858 213 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

12.08.1998 Bulletin 1998/33 



(51) int.Ci. 6 : H04N5/00 



(21 ) Application number: 98300626.3 

(22) Date of filing: 29.01 .1998 



CM 
< 
CO 

CO 
LO 
CO 

o 

Q. 
LU 



(84) Designated Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 
NL PT SE 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 06.02.1997 J P 23531/97 

(71) Applicant: 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 
Kadoma-shi, Osaka-fu (JP) 

(72) Inventors: 

• Kato, Httoshi 
Edogawa-ku, Tokyo (JP) 



• Inoue, Akino 
Meguro-ku, Tokyo (JP) 

• Nojima, Shinji 
Oota-ku, Tokyo (JP) 

• Horikami, Shugo 
Setagaya-ku, Tokyo (JP) 

• Kageyu, Satoshi 
Fujisawa-shi, Kanagawa-ken (JP) 

(74) Representative: 

Dempster, Benjamin John Naftel et al 
Withers & Rogers 
4 Dyer's Buildings, 
Holborn 

London EC1N2JT (GB) 



(54) Video transmitting apparatus 

(57) A video transmitting apparatus having a plural- 
ity of transmission medium for transmitting multiplexed 
video information, a plurality of video information receiv- 
ing units each connected to a corresponding transmis- 
sion medium to receive specific video information on the 
corresponding transmission medium, a video displaying 
unit for displaying video information, a switcher for con- 
necting the video displaying unit to any one of the video 
information receiving units to supply video information 

FIG. 



to the video displaying unit, and a video display request- 
ing unit for communicating with each of the video infor- 
mation receiving units and the switcher to request to 
display specific video information on the video display- 
ing unit by giving instructions to a relevant video infor- 
mation receiving unit which can receive the specific 
video information and the switcher. 
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Description 

(1) Field of the Invention 

The present invention relates to a video transmitting 
apparatus utilizing a frequency division multiplexing 
technique and a time division multiplexing technique, 
used in a on-demand video system, a surveillance cam- 
era system, or the like, which can transmit a plural sorts 
of video which cannot be transmitted by one transmis- 
sion medium by using a plurality of transmission media, 
and can switch video over a plurality of transmission 
media with less distortion of the video. 

(2) Related Art 

In a field of cable television system, surveillance 
camera system or the like, which needs to transmit a 
plural pieces of video information, there is employed a 
video transmitting apparatus which multiplexes video 
information on a transmission medium, in these years. 

Hereinafter, a known video transmitting apparatus 
will be described. Japanese Patent Application Laid- 
Open Publication No. 5-7330 discloses a transmitting 
apparatus using a transmission medium on which a plu- 
ral pieces of video information can be multiplexed. The 
video transmitting apparatus disclosed in Japanese Pat- 
ent Application Laid-Open Publication No. 5-7330 is 
configured as a monitor camera system. However, it is 
possible to modify such the monitor camera system into 
a video transmitting apparatus in a cable television sys- 
tem, by assuming that video inputting units (cameras) 
are not dispersed but concentrated in a head-end por- 
tion and by employing video players as the video input- 
ting units instead of TV cameras. 

FIG. 1 6 shows a structure of the known transmitting 
apparatus. In FIG. 16, reference numerals 1601-1 
through 1601 -n denote video inputting units (cameras), 
1602 a transmission medium on which video informa- 
tion inputting from the video inputting units is multi- 
plexed and transmitted, 1603 a video outputting unit (a 
monitor) for displaying the transmitted video informa- 
tion, 1604-1 through 1604-n video information fixedly 
transmitting apparatus each for fixedly outputting the 
video information obtained by the corresponding video 
inputting unit 1601-1, 1601-2, ... or 1601-n on a specific 
channel to the transmission medium 1602, and 1605 a 
video information receiving unit for selecting video infor- 
mation on a specific channel among a plurality of chan- 
nels multiplexed on the transmission medium 1602 and 
outputting the same to the video displaying unit 1603. 

Next, description will be made of an operation of the 
video transmitting apparatus with the above structure. 
The video information fixedly transmitting apparatus 
1604-1 through 1604-n modulate video information 
obtained by the video inputting units (cameras), on dif- 
ferent fixed channel resources, and multiplex the modu- 
lated video information on the transmission medium 



1602. On the other hand, the video receiving apparatus 
on the receiving side demodulates video information 
signals among the multiplexed video information using a 
designated channel resource, and the video outputting 
5 unit (a monitor) 1603 displays the demodulated video 
information. 

The operator can display video obtained by an arbi- 
trary video inputting unit (camera) by changing a 
demodulation channel of a video information receiving 
10 unit. 

However, the above video transmitting apparatus 
has the following disadvantages. 

Since channel resources on the transmission 
medium are limited, the number of sorts of video that is 
15 required on the video display's side (monitor's side) at 
the same time can not be larger than the number of 
channel resources. 

If two or more systems of the transmission medium 
are provided, it is impossible to display video obtained 
20 by a video inputting unit (camera) connected to a cer- 
tain system on the video outputting unit (monitor) con- 
nected to another system. 

In the case where the video (camera) is switched by 
changing the demodulation channel on the video dis- 
ss pla/s side, a screen is distorted when the channel is 
switched in the middle of a video frame. This phenome- 
non is generated not only in a switching video con- 
nected to the same transmission medium, but also in a 
switching video over a plurality of transmission media. 
30 Further, an apparatus (a video display requesting 
unit 1 606) used to request a video display by the opera- 
tor is required to be placed close to the video outputting 
unit (monitor). 

In the light of the above disadvantages, an object of 
35 the present invention is to simultaneously supply plural 
sorts of video larger in number than channel resources 
possessed by one transmission medium by using a plu- 
rality of transmission media, enable switching of video 
over a plurality of transmission media, enable video 
40 transmission without distortion of video at the time of a 
switching of the video by synchronizing vertical syn- 
chronization signals in the transmission media, and 
enable video switch request from a place away from a 
monitor. 

45 The present invention therefore provides a video 
transmitting apparatus comprising a plurality of trans- 
mission media over which multiplexed video information 
is transmitted, a plurality of video information receiving 
units, one or more of which is connected to each of the 

so transmission media to receive specific video information 
among the multiplexed video information transmitted on 
a corresponding transmission medium, a switcher con- 
nected to the plural video information receiving units to 
select one or more pieces of video information among 

55 plural pieces of video information outputted from the 
video information receiving units, a video displaying unit 
connected to the switcher to display the video informa- 
tion selected by the switcher, and a video display 
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requesting unit connected to the switcher and each of 
the plural video information receiving units to request to 
display specific video information on the video display- 
ing unit. 

The present invention also provides a video trans- 
mitting apparatus comprising a plurality of transmission 
media over which multiplexed video information is trans- 
mitted, a plurality of video information receiving units, 
one or more of which is connected to each of the trans- 
mission media to receive specific video information 
among the multiplexed video information transmitted on 
a corresponding transmission medium, a switcher con- 
nected to the plural video information receiving units to 
select one or more pieces of video in format ion among 
plural pieces of video information outputted from the 
video infot mation receiving units, a video displaying unit 
connected to the switcher to display the video informa- 
tion selected by the switcher, a plurality of control infor- 
mation transmitting- receiving units, one or more of 
which is connected to each of the transmission media to 
transmit and receive control information enabling a con- 
trol through the corresponding transmission medium, 
and a video display requesting unit connected to the 
switcher and each of the plural control information trans- 
mitting-receiving units to request to display specific 
video information on the video displaying unit, wherein 
when a user of the video transmitting apparatus request 
to display specific video information on the video dis- 
playing unit through the video display requesting unit, 
the video display requesting unit requests a relevant 
video information receiving unit which can receive the 
specific video information through a corresponding con- 
trol information transmitting-receiving unit and a corre- 
sponding transmission medium connected to the 
corresponding control information transmitting-receiv- 
ing unit and the relevant video information receiving unit 
to receive the specific video information, and the video 
display requesting unit also requests the switcher to 
select the specific video information. 

The present invention also provides a video trans- 
mitting apparatus comprising a plurality of transmission 
media over which multiplexed video information is trans- 
mitted, a plurality of video information receiving units, 
one or more of which is connected to each of the trans- 
mission media to receive specific video information 
among the multiplexed video information transmitted on 
a corresponding transmission medium, a switcher con- 
nected to the plural video information receiving units to 
select one or more pieces of video information among 
plural pieces of the video information outputted from the 
video information receiving units, which being con- 
nected to each of the video information receiving units 
through control information outputting lines to receive 
control information, a video displaying unit connected to 
the switcher to display the video information selected by 
the switcher, a plurality of control information transmit- 
ting-receiving units, one or more of which is connected 
to each of the transmission media to transmit and 



receive control information enabling a control through a 
corresponding transmission medium, and a video dis- 
play requesting unit connected to each of and the plural 
control information transmitting-receiving units to 
5 request to display specific video information on ttie 
video cDsplaying unit, wherein when a user of the video 
transmitting apparatus requests to display specific video 
information on the video displaying unit through the 
video display requesting unit, the video display request- 
to ing unit requests a relevant video information receiving 
unit which can receive the specific video information 
through a corresponding control information transmit- 
ting-receiving unit and a corresponding transmission 
medium connected to the corresponding control infor- 
75 mation transmitting-receiving unit and the relevant video 
information receiving unit to receive the specific video 
information, and the video display requesting unit also 
requests the switcher through the corresponding control 
information transmitting-receiving unit, the correspond- 
20 ing transmission medium, the relevant video information 
receiving unit and at least one control information out- 
putting line connecting the relevant video information ., 
receiving unit to the switcher to select the specific video 
information. 

25 The present invention also provides a video trans- 
mitting apparatus comprising a plurality of transmission 
media over which multiplexed video information is trans- 
mitted, a plurality of video information receiving units, 
one or more of which is connected to each of the trans- 

30 mission media to receive specific video information 
among the multiplexed video information transmitted on 
a corresponding transmission medium, the plural video 
information receiving units being connected by through 
lines to one another to transmit video information from 

35 one to another, a video displaying unit connected to any 
one of the plural video information receiving units to dis- 
play video information outputted from the connected 
video information receiving unit, and a video display 
requesting unit connected to each of the plural video 

40 information receiving units to request to display specific 
video information on the video displaying unit, wherein 
when any one of the video information receiving units 
other than the video information receiving unit con- 
nected to the video displaying unit receives video infor- 

45 mation through a corresponding transmission medium, 
the video information receiving unit supplies the 
received video information to the video displaying unit 
through the through line(s) and other video information 
receiving unrt(s), and the video display requesting unit 

so instructs each of the video information receiving units to 
select whether the video information is received through 
the corresponding transmission medium or through the 
through line. 

The present invention also provides a video trans- 
55 mitting apparatus comprising a plurality of transmission 
medium over which multiplexed video information is 
transmitted, a plurality of video information receiving 
units, one or more of which is connected to each of the 
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transmission medium to receive specific video informa- 
tion among the multiplexed video information on a cor- 
responding transmission medium, the video information 
receiving units being connected by through lines to one 
another so as to transmit video information from one to 
another, a video displaying unit connected to any one of 
the video information receiving units to display video 
information outputted from the connected video infor- 
mation receiving unit, and a plurality of control informa- 
tion transmitting-receiving units, one or more of which is 
connected to each of the transmission media to transmit 
and receive control information enabling a control 
through a corresponding transmission medium, and a 
video display requesting unit connected to each of the 
plural control information transmitting-receiving units to 
request to display specific video information on the 
video displaying unit, wherein when a user of the video 
transmitting apparatus requests to display specific video 
information on the video displaying unit through the 
video display requesting unit, the video display request- 
ing unit requests a relevant video information receiving 
unit which can receive the specific video information 
through a corresponding control information transmit- 
ting-receiving unit and a corresponding transmission 
medium connected to the corresponding control infor- 
mation transmitting-receiving unit and the relevant video 
information receiving unit to receive the specific video 
information, the relevant video information receiving unit 
outputs the specific video information to the video dis- 
playing unit if being directly connected to the video dis- 
playing unit, or outputs the specific video information to 
the video displaying unit through the through iine(s) and 
other video information receiving unit(s) if not being 
directly connected to the video displaying unit. 

The present invention also provides a video trans- 
mitting apparatus comprising a plurality of transmission 
media over which multiplexed video information is trans- 
mitted, a video inputting unit for obtaining the video 
information by photographing video or regenerating 
accumulated video, a switcher connected to the video 
inputting unit to output video information from the video 
inputting unit to a selected route, a plurality of video 
information transmitting units each for connecting the 
switcher to a corresponding transmission medium to 
multiplex video information outputted from the switcher 
on the corresponding transmission medium to transmit 
the same, each of the video information transmitting 
units also being connected to the switcher through a 
control information outputting line to supply control 
information to the switcher, a plurality of control informa- 
tion transmitting-receiving units, one or more of which is 
connected to each of the transmission media to transmit 
and receive control information enabling a control 
through the corresponding transmission medium, and a 
video display requesting unit connected to each of the 
plural control information transmitting-receiving units to 
request to transmit specific video information through a 
corresponding transmission medium, wherein when a 



user of the video displaying apparatus request to dis- 
play specific video information through the video display 
requesting unit, the video display requesting unit 
requests a relevant video information transmitting unit 

5 through a corresponding control information transmit- 
ting-receiving unit and a corresponding transmission 
medium connected to the corresponding control infor- 
mation transmitting-receiving unit and the relevant video 
information transmitting unit to transmit the specific 

10 video information, and the video display requesting unit 
also requests the switcher through the corresponding 
control information transmitting-receiving unit, the cor- 
responding transmission medium, the relevant video 
information transmitting unit and at least one control 

75 information outputting line connecting the relevant video 
information transmitting unit to the switcher to select the 
relevant video information transmitting unit so as to 
transmit the specific video information from the relevant 
video information transmitting unit. 

20 The present invention also provides a video trans- 
mitting apparatus comprising a plurality of transmission 
media over which multiplexed video information is trans- 
mitted, a video inputting unit for obtaining video informa- 
tion by photographing video or regenerating 

25 accumulated video, a plurality of video information 
transmitting units, one or more of which is connected to 
a corresponding transmission medium to multiplex the 
video information inputted from the video inputting unit 
on the corresponding transmission medium and trans- 

30 mit the same, the video information transmitting units 
being connected by through lines to one another to 
transmit video information from one to another, and any 
one of the video information transmitting unit being 
directly connected to the video inputting unit, a plurality 

35 of control information transmitting-receiving units, one 
or more of which is connected a corresponding trans- 
mission medium to transmit and receive control infor- 
mation enabling a control through the corresponding 
transmission medium, and a video display requesting 

40 unit connected to each of the plural control information 
transmitting-receiving units to request to transmit spe- 
cific video information through a corresponding trans- 
mission medium, wherein when a user of the video 
transmitting apparatus requests to transmit specific 

45 video information through the video display requesting 
unit, the video display requesting unit requests a rele- 
vant video information transmitting unit through a corre- 
sponding control information transmitting-receiving unit 
and a corresponding transmission medium connected 

so to the corresponding control information transmitting- 
receiving unit and the relevant video information trans- 
mitting unit to transmit the specific video information, 
and the relevant video transmitting unit receives the 
specific information from the video inputting unit if being 

55 directly connected to the video inputting unit and out- 
puts the same to the corresponding transmission 
medium, or receives the specific information from the 
video inputting unit through other video information 
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transmitting unit(s) and the through iine(s) if not being 
directly connected to the video inputting unit and out- 
puts the same to the corresponding transmission 
medium. 

According to this invention, there are provided a s 
plurality of the video information receiving units con- 
nected to the respective transmission media and the 
switcher for selecting one or a plurality of pieces of 
video information among video information outputted 
from the video information receiving units and output- 10 
ting the selected video information to the video transmit- 
ting apparatus of this invention, whereby it is possible to 
simultaneously supply plural sorts of video larger in 
number than channel resources possessed by one 
transmission medium by using a plurality of transmis- 15 
sion media, and switch video over a plurality of trans- 
mission media. 

According to this invention, there are also provided 
the synchronization signal generating unit for supplying 
synchronization signals to the transmission media and a 20 
synchronization signal detecting unit in the video trans- 
- mitting apparatus of this invention, it is possible to trans- 
mit video without distortion at the time of a switching by 
synchronizing the synchronization signal in the trans- 
mission media. 25 

According to this invention, there is further provided 
the control information transmitting-receiving units for 
transmitting/receiving control information enabling a 
remote control over the transmission media, whereby it 
is possible to request a switching of video from a place 30 
away from the monitor. 

FIG. 1 is a block diagram showing a structure of a 
video transmitting apparatus according to a first 
embodiment of this invention; 35 
FIG. 2 is a diagram showing a structure of an exam- 
ple of a switcher in the video transmitting apparatus 
according to the first embodiment; 
FIG. 3 is a diagram showing a structure of another 
example of the switcher having a plurality of outputs 40 
according to the first embodiment; 
FIG. 4 is a block diagram showing a structure of a 
video transmitting apparatus according to a second 
embodiment of this invention; 

FIG. 5 is a diagram showing a structure of a 45 
switcher in the video transmitting apparatus accord- 
ing to the second embodiment; 
FIG. 6 is a block diagram showing a structure of a 
video transmitting apparatus according to a third 
embodiment of this invention; so 
FIG. 7 is a block diagram showing a structure of a 
video transmitting apparatus according to a fourth 
embodiment of this invention; 
FIG. 8 is a block diagram showing a structure of a 
video transmitting apparatus according to a fifth 55 
embodiment of this invention; 
FIG. 9 is a diagram showing structures of video 
information receiving units in the video transmitting 



apparatus; 

FIG. 10 is a block diagram showing a structure of 
another example of the video transmitting appara- 
tus according to the fifth embodiment; 
FIG. 1 1 is a block diagram showing a structure of a 
video transmitting apparatus according to a sixth 
embodiment of this invention; 
FIG. 12 is a diagram showing a structure of a 
switcher in the video transmitting apparatus accord- 
ing to the sixth embodiment; 
FIG. 13 is a diagram showing a structure of another 
example of the switcher having a plurality of outputs 
according to the sixth embodiment; 
FIG. 14 is a block diagram showing a structure of a 
video transmitting apparatus according to a seventh 

embodiment of this invention; . 

FIG. 15 is a diagram showing structures of video 
information transmitting units in the video transmit- 
ting apparatus according to the seventh embodi- 
ment; and 

FIG. 16 is a block diagram showing a known video 
transmitting apparatus. 

Hereinafter, description will be made of preferred 
embodiments of this invention with reference to FIGS. 1 
through 15. 

(a) Description of First Embodiment 

Now, a first embodiment -of 4his -invention will t>e 
described with reference to FIGS. 1 through 3. 

FIG. 1 is a block diagram showing a structure of a 
video transmitting apparatus according to the first 
embodiment of this invention. In FIG. 1, reference 
numeraMOl -a through 1 01 -c denote a pi uralrty of trans- 
mission media on which video information is multiplexed 
and transmitted, 102-1 through 102-c video information 
receiving units each of which receives video information 
on a specific transmission band (channel) of the video 
information multiplexed on the corresponding transmis- 
sion medium 101 -a, 101 -b or 101-c and outputs con- 
tents thereof, 103 a switcher which selects one or plural 
pieces of the video information among the video infor- 
mation outputted from the plurality of video information 
receiving units 102-a through 102-c and outputs the 
selected video information, 104 a video displaying unit 
which displays the video information selected by the 
_ switcher 103. 105 a video display requesting unit which 
is connected to the switcher 103 and each of the video 
information receiving units 102-1 through 102-c to make 
a request to display specific video information on the 
video displaying unit 104, and 106-a1 and 106-a2. 106- 
b1 and 106-b2, and 106-c1 and 106-C2 video inputting 
units each of which is used to input the video informa- 
tion. 

As an example of the video displaying unit 104, 
there is a monitor, a TV or the like. As an example of the 
transmission medium 101, there is a CATV coaxial 
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cable or a digital video/sound network cable or the like, 
on which information is multiplexed using a frequency 
division multiplexing technique or a time division multi- 
plexing technique. As an example of the video inputting 
unit 106. there is a TV camera, a video player, a pro- 
gram transmitting apparatus or the like. Further, as an 
example of the video display requesting unit 105, there 
is a personal computer, a control console or the like. In 
this embodiment, there is applied a monitor as the video 
outputting unit 104, and a camera as the video inputting 
device 1 06. 

FIG. 2 is a diagram showing a structure of the 
switcher 103 according to this embodiment. In FIG. 2, 
reference numeral 201 denotes a switch which selects 
one terminal among terminals connected to the respec- 
tive video information receiving units 102 -a through 
102-c, and 202 a switch controlling unit receiving a con- 
trol request from the outside to operate the switch 201 . 

FIG. 3 is a diagram showing a structure of another 
example of the switcher 103 according to this embodi- 
ment in the case where the switcher 103 has a plurality 
of outputs for, for example, respective video display 
units. In FIG. 3, reference numeral 301 denotes a switch 
which selects a plurality of terminals of the video infor- 
mation receiving unit 102-a through 102-c to connect 
them, and 302 a switch controlling unit receiving a con- 
trol request form the outside to operate the switch 301 . 

Next, description will be made of an operation of the 
video transmitting apparatus shown in FIGS. 1 through 
3. 

In the video transmitting apparatus shown in FIG. 1 , 
video information is transmitted from the cameras 106- 
a1 and 106-a2 on channels 1 and 5 over the transmis- 
sion medium 101 -a, video information is transmitted 
from the cameras 106-b1 and 106-b2 on channels 3 
and 5 over the transmission medium 101 -b, and video 
information is transmitted from the cameras 106-cl and 
106-C2 on channels 5 and 7 over the transmission 
medium 101-c. 

When the user makes a request to display video of 
the camera 106-C2 on the monitor 104 through the 
video display requesting unit 105, the video display 
requesting unit 105 instructs the video information 
receiving unit 102-c, which can receive the video infor- 
mation through the transmission medium 1 01 -c to which 
the camera 1 06-c2 sends out video, to receive the video 
information on the channel 7 sent out from the camera 
1 06-c2. According to this embodiment, the video display 
requesting unit 105 directly makes a request to the 
video information receiving unit 102-a, 102-b or 102-c 
since being directly connected to each of all of the video 
information receiving units 102-a through 102-c. In 
response to the request, the video information receiving 
unit 102-c starts receiving the designated video infor- 
mation (on the channel 7), and outputs the received 
video information to the switcher 103. Successively, the 
video display requesting unit 105 instructs the switcher 
1 03 to select the video information received by the video 



information receiving unit 102-c. According to this 
embodiment, the video display requesting unit 105 
directly makes a request to the switcher 103 since being 
directly connected to the switcher 103. In response to 

5 the instruction, the switch controlling unit 202 in the 
switcher 103 operates the switch 201 to select the video 
information supplied from the video information receiv- 
ing unit 102-c and outputs it to the monitor 104. The 
video information obtained by the camera 106-C2 is 

io thereby displayed on the monitor 1 04. 

When the user makes a request to display video 
obtained by the camera 106-b1 on the monitor 104, the 
video display requesting unit 1 05 instructs the video dis- 
play receiving unit 102-b to receive the video informa- 

75 tion on the channel 3 sent out from the camera 1 06-b1 . 
Successively, the video display requesting unit 105 
instructs the switcher 1 03 to select the video information 
received by the video information receiving unit 102-b. 
The video information receiving unit 102-b and the 

20 switcher 103 perform predetermined operations in 
response to the instructions, whereby the video infor- 
mation obtained by the camera 106-b1 is displayed on 
the monitor 104. 

If it is desired to simultaneously monitor plural sorts 

25 of video by a plurality of the monitors 104, a set of the 
switcher 103 and the video information receiving units 
102-a through 102-c is prepared for each of the moni- 
tors 104, whereby plural sorts of video are displayed. 
If the switcher 103 has a plurality of outputs as 

30 shown in FIG. 3, the video display requesting unit 105 
separately requests each of the switches 301 of the 
switcher 103 to be connected to any one of the video 
information receiving units 102-a, 102-b or 102-c, 
whereby plural sorts of video are displayed. 

35 According to this embodiment, there are provided a 
plurality of the video information receiving units 102-a 
through 102-c connected to the plurality of the transmis- 
sion media 101 -a through 101-c, respectively, and the 
switcher 103 for selecting one or a plurality of pieces of 

40 video information among the video information output- 
ted from the video information receiving units 102-a 
through 102-c. It is thereby possible to simultaneously 
supply plural sorts of video larger in number than chan- 
nel resources possessed by one transmission medium 

45 using a plurality of transmission media, and switch the 
video over a plurality of transmission media. Accord- 
ingly, this embodiment is very practical. 

(b) Description of Second Embodiment 

50 

Now, description will be made of a second embodi- 
ment of this invention with reference to FIGS. 4 and 5. 

FIG. 4 is a block diagram showing a structure of a 
video transmitting apparatus according to the second 
55 embodiment of this invention. In FIG. 4, reference 
numeral 401 -a trough 401 -c denote a plurality of trans- 
mission media, 402-a through 402-c video information 
receiving units, 403 a switcher, 404 a video displaying 
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unit, 405 a video display requesting unit, 406-a1 and 
406-a2, 406 -b1 and 406-b2, and 406-d and 406-C2 
video inputting units, which are similar to those accord- 
ing to the first embodiment. Reference numeral 407 
denotes a clock generator for supplying a clock to the 
transmission media 401 -a through 401 -c in order to 
accomplish vertical synchronization of video multi- 
plexed and transmitted. 

Similarly to the first embodiment, here are assumed 
a monitor as the video outputting unit 404 and a camera 
as the video inputting unit 406. 

FIG. 5 is a diagram showing a. structure of the 
switcher 403 according to the second embodiment. In 
FIG. 5, reference numeral 501 denotes a switch for 
selecting a terminal to be connected to any one of the 
video information receiving units 402-a, 402-b or 402-c, 
502 a switch controlling unit receiving a control request 
form the outside to operate the switch 501 , and 503 a 
vertical synchronization signal detecting unit for detect- 
ing a vertical synchronization signal multiplexed on the 
transmission media 401-a through 401 -c. 
— Next, description will be made of an operation of the 
video transmitting apparatus with the structure shown in 
FIGS. 4 and 5. 

Here, conditions of the operation such as video 
sent out to each of the transmission media and the like 
are the same as the first embodiment. However, the 
ciock generator 407 is connected to each of the trans- 
mission media 401 -a through 401 -c to supply a clock to 
the same so that transmit images of the video informa- 
tion multiplexed and transmitted are in vertical synchro- 
nization. In addition, a vertical synchronization signal is 
also multiplexed on each of the transmission medium 

401- a through 401 -c and transmitted thereon. 

When the user makes a request to display video 
obtained by the camera 406-c2 on the monitor 404 by 
operating the video display requesting unit 405, an 
operation at this time is almost similar to the first 
embodiment, excepting that the switcher 403 instructed 
by the video display requesting unit 405 to select video 
.information received by the information receiving unit 

402- c detects a vertical synchronization signal on the 
transmission medium 401-c by means of the vertical 
synchronization signal detecting unit 503 to operate the 
switch 501 at a timing of the vertical synchronization 
signal, whereby the video information is not switched in 
the middle of the screen so that the video obtained by 
the camera 406-C2 is displayed without distortion on the 
monitor 404. 

If it is desired to simultaneously monitor plural sorts 
of video on the respective monitors 404, and if the 
switcher 403 has a plurality of outputs, it is possible to 
cope with them in manners similar to those according to 
the first embodiment 

In this embodiment, the vertical synchronization 
signal is applied as a synchronization signal since a 
screen is used as a unit for switching the video. If 
switching of the video is performed by less than one 



screen, that is, a half or a one-third of a screen, as a 
unit, it is alternatively possible to employ a horizontal 
synchronization signal (by providing a clock generator 
for accomplishing horizontal synchronization of the 
5 transmit images and a horizontal synchronization signal 
detecting unit for detecting a horizontal synchronisation 
signal). 

According to this embodiment there areaddition- 
ally provided the clock generator 407 for supplying a 

w clock to each of the transmission media 401-a through 
401-c in order to accomplish vertical synchronization of 
transmit images multiplexed and transmitted, and the 
vertical synchronization signal detecting unit 503 for 
detecting a vertical synchronization signal in the 

75 switcher 403 of the video transmitting apparatus accord- 
ing to this embodiment thereby synchronizing the verti- 
cal synchronization signals on the transmission media 
401-a through 401-c and detect the synchronization sig- 
nal. 

20 Therefore, rt is possible to transmit video without 
distortion of the video at the time of a switching to the- 
video information desired to be displayed. Accordingly, — - — 
this embodiment is very practical. 

25 (c) Description of Third Embodiment 

Next, description will be made of a third embodi- 
ment of this invention referring to FIG. 6. 

FIG. 6 is a block diagram showing a structure of a 

30 video transmitting apparatus according to #»e third 
embodiment of this invention. In FIG. 6, reference 
numerals 601 -a through 601 -c denote a plurality of 
transmission media, 602-a through 602-c video infor- 
mation receiving units, 603 a switcher, 604 a video dis- 

35 playing unit, which are similar to those according to the 
first embodiment. Reference numeral 605 denotes a 
video display requesting unit connected to the switcher 
603 and each of control information transmitting-receiv- 
ing units 607-a through 607-c to request to display spe- 

40 crfic video information on the video displaying unit 604, 
606-a1 and 606-a2, 606-b1 and 606-b2, and 606-c1 
and 606-C2 video inputting units for inputting video infor- 
mation, and 607-a through 607-c the control information 
transmitting-receiving units connected to the respective 

45 transmission media 601 -a through 601 ;C to trans- 
mit/receive control information which enable a remote 
control through the transmission media 601 -a through 
601 -c, that is, information which can operate the appra r 
tus through the transmission media 601 -a through 601 - 

so c even if the apparatus is not directly connected, which 
are represented by RF (Radio Frequency) modems, 
broad-band modems, CATV modems, or the like. 

Similarly to the first embodiment, here is assumed 
a monitor as the video displaying unit 604 and a camera 

55 as the video inputting unit 606. 

Now, description will be made of an operation of the 
video transmitting apparatus with the structure shown in 
FIG. 6. Incidentally, conditions of the operation such as 
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video sent out to each of the transmission media are 
similar to those according to the first embodiment. 

When the user makes a request to display video 
obtained by the camera 606-c2 on the monitor 604 
through the video display requesting unit 605, an oper- 
ation at this time is similar to that according to the first 
embodiment, excepting that when the video display 
requesting unit 605 instructs the video information 
receiving unit 602-c, which can receive the video infor- 
mation over the transmission medium 601 -c to which 
the camera 606-c2 sends video, to receive video infor- 
mation on the channel 7 sent out from the camera 606- 
c2, the video display requesting unit 605 requests the 
control information transmitting-receiving unit 607-c to 
send a receive instruction to the video information 
receiving unit 602-c since the video display requesting 
unit 605 is connected to the video information receiving 
unit 602-c via the control information transmitting- 
receiving unit 607-c and the transmission medium 601- 
c, according to this embodiment. The control informa- 
tion transmitting-receiving unit 607-c transmits the 
receive instruction to the video information receiving 
unit 602-c via the transmission media 601 -c. 

Following that, the video display requesting unit 605 
instructs the switcher 603 to select video information 
received by the video information receiving unit 602-c. 
According to this embodiment, the video display 
requesting unit 605 directly instructs it since being 
directly connected to the switcher 603, similarly to the 
first embodiment. Whereby, the video obtained by the 
camera 606-c2 is displayed on the monitor 604. 

If it is desired to monitor plural sorts of video by pre- 
paring a plurality of the monitors 604, or if the switcher 
603 has a plurality of outputs, it is possible to cope with 
them in manners similar to those of the first embodi- 
ment. 

As described in the second embodiment (refer to 
FIGS. 4 and 5), by providing a clock by, for example, the 
clock generating unit 407 (synchronization signal gener- 
ating unit), the video information multiplexed and trans- 
mitted on the transmission media 601-a through 601-c 
is synchronized (vertical synchronization, horizontal 
synchronization, or the like) , and synchronization sig- 
nals are also multiplexed and transmitted. Further, each 
of the video information receiving units 602-a through 
602-c switches at a timing of the above synchronization 
signal, whereby video is transmitted without distortion at 
the time of a switching. 

Accordingly, this embodiment can produce the 
same advantage as the first embodiment. In addition, 
according to this embodiment, there are provided the 
control information transmitting-receiving units 607-a 
through 607-c connected to the respective transmission 
media 60 1 -a through 601 -c to transmit and receive con- 
trol information enabling a remote control through the 
transmission media 601-a through 601-c, and the video 
display requesting unit 605 is connected to the switcher 
603 and each of the control information transmitting- 



receiving units 607-a through 607-c. If there are a plu- 
rality of monitors (video displaying units) , it is unneces- 
sary to connect the video information receiving units 
equal in number to the transmission media, each set of 

5 which is connected to the monitor via the switcher, to 
the video display requesting unit 605. 

If any one of the control information transmitting- 
receiving units 607-a through 607-c (or the video infor- 
mation receiving units 602-a through 602-c) is in trou- 

10 ble, it is possible to instruct the switcher 603 not to 
select the video information receiving unit 602-a, 602-b 
or 602-c connected to the troubled control information 
transmitting-receiving unit (or the video information 
receiving unit) . As above, this embodiment is very prac- 

is ticaL 

(d) Description of Fourth Embodiment 

Next, description will be made of a fourth embodi- 

20 ment of this invention referring to FIG. 7. 

FIG. 7 is a block diagram showing a structure of a 
video transmitting apparatus according to the fourth 
embodiment of this invention. In FIG. 7, reference 
numeral 70 1 -a through 701 -c denote a plurality of trans- 

25 mission media, 702-a through 702-c video information 
receiving units, 703 a switcher, 704 a video displaying 
unit, which are similar to those according to the first 
embodiment. Reference numeral 705 denotes a video 
display requesting unit connected to control information 

30 transmitting-receiving units 707-a through 707-c to 
request to display specific video information on the 
video displaying unit 704, 706-a1 and 706-a2, 706-b1 
and 706-b2 and 706-c1 and 706-c2 video inputting units 
for inputting video information into the system, 707-a 

35 through 707-c control information transmitting-receiving 
units connected to the respective transmission media 
701 -a through 701 -c to transmit/receive control informa- 
tion enabling a remote control through the transmission 
media 701 -a through 701-c, that is, information which 

40 can operate the apparatus through the transmission 
media without direct connection, and 708 a control infor- 
mation outputting line connecting the video information 
receiving units 702-a through 702-c to the switcher 703 
through which the control information transmitted from 

45 the control information transmitting-receiving ,units 707- 
a through 707-c is supplied to the switcher 703. It is pos- 
sible to provide a plurality of the control information out- 
putting lines, the number of which is equal to or less 
than the number of the video information receiving units 

so 702. 

Incidentally, here are assumed a monitor as the 
video outputting unit 704, and a camera as the video 
inputting unit 706, similarly to the first embodiment. 

Next, description will be made of an operation of the 
55 video transmitting apparatus with the above structure 
shown in FIG. 7. Conditions of the operation such as 
video transmitted on the transmission media 701 -a 
through 701-c and the like are the same as the first 
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embodiment. 

When the user makes a request to display video 
obtained by the camera 706-c2 on the monitor 704 
through the video display requesting unit 705 similarly 
to the case of the first embodiment, an operation at this 
time is similar to that according to the first embodiment, 
excepting that when the video display requesting unit 
705 instructs the video information receiving unit 702-c, 
which can receive video information transmitted over 
the transmission medium 701 -c to which the camera 
706-C2 sends video which is an object to be displayed, 
to receive video information on the channel 7 from the 
camera 706-C2, the video display requesting unit 705 
requests the control information transmitting-receiving 
unit 707-c to send a receive instruction to the video 
information receiving unit 702-c since being connected 
to the video information receiving unit 702-c via the con- 
trol information transmitting-receiving unit 707-c and the 
transmission medium 701 -c. The control information 
transmitting-receiving unit 707-c transmits the receive 
instruction to the video information receiving unit 702-c 
~ - via the transmission medium 701 -c. 

Following that, when the video display requesting 
unit 705 instructs the switcher 703 to select video infor- 
mation received by the video information receiving unit 
702-c, the video display requesting unit 705 requests 
the control information transmitting-receiving unit 707-c 
to transmit a switch instruction to the switcher 703 since 
the video display requesting unit 705 is connected to the 
switcher 703 via the control information transmitting- 
receiving unit 707-c and the transmission medium 701- 
c and the control information outputting line 708 in this 
embodiment. The control information transmitting- 
receiving unit 707-c transmits the switch instruction to 
the switcher 703 via the transmission medium 701 -c, 
the video information receiving unit 702-c and the con- 
trol information outputting line 708. Whereby, the video 
of the camera 706-c2 is displayed on the monitor 704. 

If it is desired to monitor plural sorts of video by pre- 
paring a plurality of the monitors 704, or if the switcher 
703 has a plurality of outputs, it is possible to cope with 
them in manners similar to those according to the first 
embodiment. 

As described in the second embodiment (refer to 
FIGS. 4 and 5), by providing a clock by, for example, the 
clock generating unit 407 (synchronization signal gener- 
ating unit), the video information multiplexed and trans- 
mitted on the transmission media 701 -a through 701 -c 
is synchronized (vertical synchronization, horizontal 
synchronization, or the like), and synchronization sig- 
nals are also multiplexed and transmitted. Further, each 
of the video information receiving units 602-a through 
602 -c switches at a timing of the above synchronization 
signal, whereby video is transmitted without distortion at 
the time of a switching. 

According to this embodiment, the control informa- 
tion transmitting-receiving units 702-a through 702-c 
connected to the respective transmission media 701 -a 



through 701 -c to transmit/receive control information 
enabling a remote control via the transmission media 
701 -a through 701 -c, and the video display requesting 
unit 705 is connected to the switcher 703 and the con- 

5 trol information transmitting-receiving units 707-a 
through 707-c, whereby it is possible to connect the 
video display requesting unit 705 to the video displaying 
unit 704 via the transmission media 701 -a through 701 - 
c, that is, it is possible to connect the video display 

10 requesting unit 705 to the video displaying unit 704 even _ 
from a remote place. Accordingly, this embodiment can 
produce a remarkable practical effect since a switching 
of video can be done from a place away from the video 
displaying unit 702 such as a monitor 

15 

(e) Description of Fifth Embodiment - 

Next, description will be made of a fifth embodiment 
of this invention referring to FIGS. 8, 9 and 10. 

20 FIG. 8 is a block diagram showing a structure of a 
video transmitting apparatus according to the fifth 
embodiment of this invention. In FIG. 8, reference 
numeral 801 -a through 801 -c denote a plurality of trans- 
mission media on which video information is multiplexed 

25 and transmitted, 802-a through 802-c video information 
receiving units each for receiving video information of a 
specific transmission band (channel) among video infor- 
mation multiplexed on the transmission medium 801 -a, 

801 - b or 801 -c and outputting contents of the video 
30 information, 804 a video displaying unit connected to 

any one of the video information receiving units 802-a 
through 802-c to display video information selected by 
the video information receiving units 802-a through 802- 
c, 805 a video display requesting unit connected to each 
35 of the video information receiving units 802-a through 

802- c to request to display specific video information on 
the video displaying unit 804, and 806-a1 and 806-a2, 
806-b1 and 806-b2 and 806-cl and 806-C2 video input- 
ting units for inputting video information to the system. 

40 Similarly to the first embodiment, here is assumed 
a monitor as the video outputting unit 804 and a camera 
as the video inputting unit 806. 

FIG: 9 is a block diagram showing structures of the 
video information receiving units 802-a through 802-c 

45 according to the fifth embodiment. In FIG.. 9, reference 
numeral 901-a through 901-c denote switches each for 
selecting whether video information is received through 
. a corresponding cascade connecting line 808-a or 808- 
b (that is, a connecting line through which a signal from 

so a video player system is transmitted when video of the 
video player system is watched, or a signal received by 
an antenna is transmitted through an inside of the video 
player system when video of a television receiver sys- 
tem is watched, represented by a through line used 

55 when the television receiver and the video player sys- 
tem are connected), or video information is received 
through the corresponding transmission medium 801 -a, 
801 -b or 801 -c, and connecting. Reference numerals 
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902-a, 902-b and 902-c denote switch controlling units 
each receiving a control request from the outside to 
operate the corresponding switch 901 -a, 901-b or 901- 
c. Reference numeral 903-a, 903-b and 903-c denote 
video signal demultiplexing circuits each for receiving 
video information from a transmission band (channel) 
that should be received from the corresponding trans- 
mission medium 801-a, 801 -b or 801 -c to demultiplex 
the video information. 

FIG. 10 is a block diagram showing another struc- 
ture of the video transmitting apparatus according to the 
fifth embodiment. In FIG. 10, reference numerals 1001- 
a through 1001-c denote a plurality of transmission 
media, 1002-a through 1002-c video information receiv- 
ing units, 1004 a video displaying unit, 1005 a video dis- 
play requesting unit connected to control information 
transmitting-receiving units 1007-a through 1007-c to 
request to display specific video information on the 
video displaying unit 1004. Reference numerals 1006- 
a1 and 1006-a2, 1006-b1 and 1006-b2 and 1006-d 
and 1006-C2 denote video inputting units for inputting 
video information, and 1007-a through 1007-c the con- 
trol information receiving units connected to the respec- 
tive transmission media 1007-a through 1007-c to 
transmit/receive control information over the transmis- 
sion media 1007-a through 1007-c. 

Next, description will be made of an operation of the 
video transmitting apparatus with the structure shown in 
FIGS. 8 through 10. 

Conditions of the operation such as video transmit- 
ted over the transmission media are the same as the 
first embodiment. 

When the user requests to display video obtained 
by the camera 806-c2 on the monitor 804 through the 
video display requesting unit 805, the video display 
requesting unit 805 instructs the video information 
receiving unit 802-c which can receive the video infor- 
mation through the transmission medium 801 -c to which 
the camera 806-C2 sends video, which is an object to be 
displayed, to receive video information on the channel 7 
sent out from the camera 806-C2. The video display 
requesting unit 805 directly instructs the video informa- 
tion receiving unit 802-c since being directly connected 
to each of all of the video information receiving units 
802-a through 802-c. The video information demulti- 
plexing circuit 903-c in the video information receiving 
unit 802-c having been received the instruction starts 
receiving the video information (on the channel 7). 

Following that, the video display requesting unit 805 
requests the video information receiving unit 802-c to 
select a transmission medium's side as an output 
between a cascade connecting line's side and the trans- 
mission medium's side. In the video information receiv- 
ing unit 802-c having received the instruction, the switch 
controlling unit 902-c operates the switch 901 -c to 
select video information obtained through the transmis- 
sion medium 801 -c and output the same. The video dis- 
play requesting unit 805 also requests the video 



information receiving units 802-a and 802-b to select 
the cascade connecting line's side as inputs. In the 
video information receiving units 802-a and 802-b hav- 
ing received the instruction, the switch controlling units 

5 902-a and 902-b operate the respective switches 901 -a 
and 901-b to select video information obtained through 
the respective cascade connecting lines 808-a and 808- 
b. Whereby, video obtained by the camera 806-C2 is dis- 
played on the monitor 804. 

io When the user requests to display video obtained- 
by the camera 806-bl on the monitor 804, the video dis- 
play requesting unit 805 requests the video information 
receiving unit 802-b to receive video information on the 
channel 3 send out from the camera 806-b1 , and select 

15 and output the video information fed through the trans- 
mission medium 801-b. Following that, the video display 
requesting unit 805 instructs the video information 
receiving unit 802-a to select video information fed 
through the cascade connecting line 808-a and output 

20 the same. The video information receiving units 802-a 
and 802-b perform predetermined operations, whereby 
video of the camera 80S-b1 is displayed on the monitor 
804. 

If it is desired to monitor plural sorts of video by pre- 

25 paring a plurality of the monitors 804, a set of the video 
information receiving units 802-a through 802-c is pre- 
pared for each of the plurality of the monitors 804. 
whereby a plurality of videos are available. 

Further, it is possible to provide the control informa- 

30 tion transmitting-receiving units 1007-a through 1007-b 
connected to the respective transmission media 1 001 -a 
through 1001-c for transmitting/receiving control infor- 
mation over the transmission media 1001 -a through 
1001-c, and connect the video display requesting unit 

35 1005 to the control information transmitting-receiving 
units 1007-a through 1007-c, whereby a switching of 
video can be done from a remote place. 

As described in the second embodiment (refer to 
FIGS. 4 and 5), by providing a clock by, for example, the 

40 clock generating unit 407 (synchronization signal gener- 
ating unit), the video information multiplexed and trans- 
mitted on the transmission media is synchronized 
(vertical synchronization, horizontal synchronization, or 
the like), and synchronization signals are also multi- 

45 plexed and transmitted. Further, each of the video infor- 
mation receiving unit 802-a through 802-c or 1002-a 
through 1002-c switches at a timing of the above syn- 
chronization signal, whereby video is transmitted with- 
out distortion at the time of a switching. 

so According to this embodiment, the video informa- 
tion receiving units 802-a thorugh 802-c or 1002-a 
through 1002-c are connected by the cascade connect- 
ing lines 808-a and 808-b or 1008-a and 1008-b, and 
each of the video information receiving units 802-a 

55 through 802-c or 1002-a through 1002-c has a function 
of selecting whether the video information is received 
from the transmission media, or from the cascade con- 
necting line, so that the same advantage as the first 
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embodiment is realized without a switcher. By further 
providing the control information receiving units 1007-a 
through 1007-c, it is possible to switch video from a 
remote place similarly to the fourth embodiment. 

(f) Description of Sixth Embodiment 

Next, description will be made of a sixth embodi- 
ment of this invention referring to FIGS. 11,12 and 13. 

FIG. 1 1 is a block diagram showing a structure of a 
video transmitting apparatus according to the sixth 
embodiment of this invention, in FIG. .11, reference 
numerals 1101-a through 1101-c denote a plurality of 
transmission media on which video information is multi- 
plexed and transmitted, 1102-a through 1102-c video 
information receiving units each for receiving video 
information in a specific transmission band (channel) 
among video information multiplexed on each of the 
transmission media 1 1 01 -a through 1101-c and output- 
ting contents of the video information, 1104-a through 
1104-c video displaying units for displaying the video 
information, 1105 a video display requesting unit con- 
nected to each of control information transmitting- 
receiving units 1 007-a through 1 007-c to request to dis- 
play specific video information on any one of the video 
displaying units 1104-a through 1104-c when looked 
from a user's viewpoint, or request to send specific 
video information to the transmission medium 1101-a 
through 1101-c when looked from an apparatus's view- 
point, 1106 a video inputting unit for inputting video 
information. Reference numerals 1107-a through 1107- 
c denote the control information transmitting-receiving 
units connected to the respective transmission media 
1101-a through 1 101-c to transmit/receive control infor- 
mation enabling a remote control through the transmis- 
sion media 1101-a through 1101-c, that is, information 
enabling an operation through the transmission media 
1101-a through 1101-c even without direct connections, 
1108-a through 1108-c video information transmitting 
units each for modulating video information using a spe- 
cific transmission band (channel) to multiplex and trans- 
mit the modulated video information on the 
corresponding transmission medium 1101-a, 1 101 -b or 
1101-c, and 1 103 a switcher for selecting video informa- 
tion obtained by one or a plurality of video inputting units 
and outputting the selected video information to an arbi- 
trary video information transmitting unit 1 108-a. 1 108-b 
or 1 108-c, and 1 109 a control information outputting line 
connecting the video information transmitting units 
1108-a through 1108-c to the switcher 1103 through 
which the control information transmitted from the con- 
trol information transmitting-receiving units 1107-a 
through 1107-c is supplied to the switcher 1103. It is 
possible to provide a plurality of the control information 
outputting lines, the number of which is equal to or less 
than the number of the video information transmitting 
units 1108. 

Similarly to the f irst embodiment, here are assumed 



monitors as the video outputting units 1104-a through 
1 104-c and a camera as the video inputting unit 1 106. 

FIG. 12 shows a structure of the switcher 1103 
according to the sixth embodiment. In FIG. 12, refer- 

5 ence numeral 1201 denotes a switch for selecting one 
terminal among terminals of the video information trans- 
mitting unit 1108-a, 1 108-b or 1108-c to connect the 
same, and 1202 a switch controlling unit for receiving a 
control request from the outside to operate the switch 

10 1201. 

FIG. 13 shows another example where the above 
switcher 1103 of this embodiment has a plurality of 
inputs. In FIG. 13, reference numeral 1301 denotes 
switches for selecting a plurality of terminals connected 

75 to the video information transmitting units 1108 and 
connecting the same, and 1302 a switch controlling unit 
for receiving a control request form the outside to oper- 
ate the switches 1 301 . 

Next, description will be made of an operation of the 

20 video transmitting apparatus with the structure shown in 
FIGS. 11 through 13. 

When the user makes a request to display video 
obtained by the camera 1106 on the monitor 1104-c 
through the video display requesting unit 1105, the 

25 video display requesting unit 1105 instructs the switcher 
1 103 to connect by means of the switch 1 201 . the video 
information obtained by the camera 1106 is fed to the 
video information transmitting unit 1108-c which can 
transmit the video information over the transmission 

30 media 1101-c through which the monitor 1104-c 
receives the video information to be displayed. The 
video display requesting unit 1 105 is connected to the 
switcher 1103 via the control information transmitting- 
receiving unit 1 107-c. the transmission medium 1101-c, 

3$ the video information transmitting unit 1108-c and the 
control information outputting line 1 1 09 so that the video 
display requesting unit 1 105 requests the control infor- 
mation transmitting-receiving unit 1 107-c to transmit a 
switch instruction. The control information transmitting- 

40 receiving unit 1 107-c transmits the switch instruction to 
the switcher 1 1 03 via the transmission medium 1101 -c, 
the video information transmitting unit 1108-c, and the 
control information outputting line 1 109. In the switcher - 
1 103 having received the instruction, the switch control- 

45 ling unit 1202 operates the switch 1201 to output the 
video information to the video information transmitting 
unit 1108-c. 

Following that, the video display requesting unit 
1105 instructs the video information transmitting unit 

so 1108-c to transmit the video information using a band 
of, for example, the channel 7. According to this embod- 
iment, the video display requesting unit 1105 is con- 
nected to the video information transmitting unit 1 108-c 
via the control information transmitting-receiving unit 

55 11 07-c and the transmission medium 1 1 01 -c so that the 
video display requesting unit 1 105 requests the control 
information transmitting-receiving unit 1107-c to trans- 
mit a transmit instruction. The control information trans- 
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mitting-receiving unit 1107-c transmits the transmit 
instruction to the video information transmitting unit 
1 108-c over the transmission medium 1 101-c. Whereby, 
the video obtained by the camera 1 106 is displayed on 
the monitor 11 04-c. s 

If it is desired to monitor plural sorts of video by pre- 
paring a plurality of the cameras 1 106, a set of the video 
information transmitting units 1108-a through 1 108-c 
and the switcher 1 103 is prepared for each of the cam- 
eras 1 1 06, whereby a plurality of videos are displayed. 10 

If the switcher 1103 has a plurality of outputs as 
shown in FIG. 13, the video display requesting unit 1 105 
requests each of the switches 1301 to connect a 
desired video information transmitting unit 1108-a, 
1 108-b or 1 1 08-c, whereby plural sorts of video are dis- is 
played. 

As described in the second embodiment (refer to 
FIGS. 4 and 5), by providing a clock by, for example, the 
clock generating unit 407 (synchronization signal gener- 
ating means), the video information multiplexed and 20 
transmitted on the transmission media is synchronized 
(vertical synchronization, horizontal synchronization, or 
the like), and synchronization signals are also multi- 
plexed and transmitted. Further, each of the video infor- 
mation transmitting units 1102-a through 1102-c 25 
switches at a timing of the above synchronization signal, 
whereby video is transmitted without distortion at the 
time of a switching. 

According to this embodiment, there are provided 
the switcher 1 103 for switching/selecting video inputted 30 
from the camera (video inputting unit) and the video 
information transmitting units 1 1 08-a through 1 1 08-c for 
multiplexing the video information outputted from the 
switcher 1 103 and transmitting the same over the trans- 
mission media 1101-a through 1 101-c, whereby a 35 
reception of a request from the video display requesting 
unit 1105. that is, a control for switching the video, is 
performed on the camera's side. Even if the number of 
the monitors (video displaying units) is larger than the 
number of the cameras (video inputting units), it is pos- 40 
sible to realize a remote control similarly to the first 
embodiment without complicating the structure of the 
apparatus, which is very practical. 

(g) Description of Seventh Embodiment 45 

Next, description will be made of a seventh embod- 
iment of this invention referring to FIGS. 14 and 15. 

FIG. 1 4 is a block diagram showing a structure of a 
video transmitting apparatus according to the seventh so 
embodiment of this invention. In FIG. 14, reference 
numerals 1401 -a through 1401-c denote a plurality of 
transmission media on which video information is multi- 
plexed and transmitted, 1402-a through 1402-c video 
information receiving units each for receiving video ss 
information in a specific transmission band (channel) 
among video information multiplexed on the corre- 
sponding transmission medium 1041 -a, 1041-b or 



1 041 -c and outputting contents of the video information, 
1404-a through 1404-c video displaying units for dis- 
playing the video information. 1405 a video display 
requesting unit connected to each of control information 
transmitting-receiving units 1407-a through 1407-c to 
request to display specific video information on the cor- 
responding video displaying unit 1404-a, 1404-b or 
1404-c when looked from a user s viewpoint, or request 
to transmit specific video information to the correspond- 
ing transmission medium 1401 -a, 1401-b or 1401-c 
when look from an apparatus's viewpoint, 1406 a video 
inputting unit for ..inputting video information, 1407-a 
through 1407-c the control information transmitting- 
receiving units connected to the respective transmis- 
sion media 1401-a through 1401-c to transmit/receive 
control information enabling a remote control through, 
the transmission media 1401-a through 1401-c, that is, 
information enabling an operation through the transmis- 
sion media 1401-a through 1401-c even without direct 
connections, and 1408-a through 1408-c video informa- 
tion transmitting units each for modulating video infor- 
mation using a specific transmission band (channel) to 
multiplex the video information and transmit the same 
on the corresponding transmission medium 1401-a, 
1401-b or 1401-c. 

Similarly to the first embodiment, here are assumed 
monitors as the video outputting units 1404-a through 
1404-c and a camera as the video inputting unrt 1406. 

FIG. 15 shows structures of the video information 
transmitting units 1408-a through 1408-c according the 
seventh embodiment. In FIG. 15, reference numerals 

1501- a through 1501-c denote switches each for select- 
ing whether the video information is transmitted to a cor- 
responding cascade connecting line 1409-a or 1409-b 
(that is, a connecting line through which signals from a 
video player system is transmitted when video of the 
video system is watched, or signals received by an 
antenna is transmitted through an inside of the video 
player system when video of a television receiver is 
watched, represented by a through line used when the 
television receiver and the video player system are con- 
nected), or transmitted to the corresponding transmis- 
sion medium 1 401 -a, 1401-b or 1401-c, 1 502-a through 

1502- c switch controlling units each for receiving a con- 
trol request from the outside to operate the correspond- 
ing switch 1501-a, 1501-b or 1501-c, and 1503-a 
through 1503-c video signal modulating circuits each for 
modulating the video information in a transmission band 
(channel) to be transmitted to the corresponding trans- 
mission medium 1401-a, 1401-b or 1401-c and trans- 
mitting the same. 

Next, description will be made of an operation of the 
video transmitting apparatus with the structure shown in 
FIGS. 14 and 15. 

When the user requests to display video of the 
camera 1406 on the monitor 1404-c through the video 
display requesting unit 1405, the video display request- 
ing unit 1 405 requests the video information transmit- 
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ting unit 1408-c, which can transmit video information 
obtained by the camera 1406 to the transmission 
medium 1401-c to be received by the monitor 1404, to 
select the transmission medium's side as an output 
between the cascade connecting line's side and the 
transmission medium's side. In the video information 
transmitting unit 1408-c having received the instruction, 
the switch controlling unit 1502-c operates the switch 
1501 -c to select the transmission medium's side, and 
outputs the video . information to the transmission 
medium 1401-c. The video display requesting unit 1405 
further requests the video information transmitting units 
1408-a and 1408-b to select the cascade connecting 
line's side as outputs. In the video information transmit- 
ting units 1408-a and 1408-b, the switch controlling 
units 1502-a and 1502-b operate. the switches 1501-a 
and 1 501 -b, respectively, to output the video information 
to the cascade connecting lines 1409-a and 1409-b. 
According to this embodiment, the video display 
requesting unit 1405 is connected to the video informa- 
tion transmitting units 1408-a through 1408-c via the 
control information transmitting-receiving units -1407-a 
through 1407-c and the transmission media 1401 -a 
through 1 40 1 -c so that the video display requesting unit 
1405 requests each of the control information transmit- 
ting-receiving units 1407-a through 1407-c to send a 
switch instruction. Each of the control information trans- 
mitting-receiving units 1407-a through 1407-c transmits 
the switch instruction to the corresponding video infor- 
mation transmitting unit 1408-a, 1408-b or 1408c 
through the corresponding transmission medium 1401- 
a, 1401-bor 1401-c. 

Following that, the video display requesting unit 

1405 instructs the video information transmitting unit 
1408-c to transmit the video information using a band 
of, for example, the channel 7. According to this embod- 
iment, the video display requesting unit 1405 is con- 
nected to the video information transmitting unit 1408-c 
via the control information transmitting-receiving unit 
1407-c and the transmission medium 1401-c so that the 
video display requesting unit 1405 requests the control 
information transmitting-receiving-unit 1407-c to send a 
transmit instruction to the video information transmitting 
unit 1408-c. The control information transmitting-receiv- 
ing unit 1407-c transmits the transmit instruction to the 
video information receiving unit 1 408-c via the transmis- 
sion medium 1401-c. Whereby, the video of the camera 

1406 is displayed on the monitor 1404-c. 

If it is desired to monitor plural sorts of video by pre- 
paring a plurality of the cameras 1 406, a set of the video 
information transmitting units 1408-a through 1408-c is 
prepared for each of the monitors 1406, whereby plural 
sorts of video are displayed. 

As described in the second embodiment (refer to 
FIGS. 4 and 5). by providing a clock by, for example, the 
clock generating unit 407 (synchronization signal gener- 
ating means), the video information multiplexed and 
transmitted on the transmission media is synchronized 



(vertical synchronization, horizontal synchronization, or 
the like), and synchronization signals are also multi- 
plexed and transmitted. Further, each of the video infor- 
mation transmitting units 1408-a through 1408-c 

s switches at a timing of the above synchronization signal, 
whereby video is transmitted without distortion at the 
time of a switching. 

According to this embodiment the video informa- 
tion transmitting units 1408-a through 1408-c are con- 

w nected to one another by the cascade connecting lines 
1409-a and 1409-c, and each of the video information 
transmitting units 1408-a through 1408-c has a function 
of selecting whether the video information inputted from 
the camera (video inputting unit) is transmitted to the 

75 transmission medium 1401-a, 1401-b or 1401-c or the 
cascade connecting line 1409-a or 1409-c so that, a 
reception of a request from the video display requesting 
unit 1405, that is, a control for switching the video, is 
performed on the camera's side. Whereby, a remote 

20 control is possible similarly to the first embodiment with- 
out complicating the whole structure (that is, without 
necessity of providing the video information receiving 
units nm in proportion in number to the monitors n and 
the transmission media m) even if the number of the 

25 monitors (video displaying units) is larger than the 
number of the cameras (video inputting units). Accord- 
ingly, this embodiment is very practical. 

Claims 

30 

1 . A video transmitting apparatus comprising: 

a plurality of transmission media over which 
multiplexed video information is transmitted; 

35 a plurality of video information receiving units, 

one or more of which is connected to each of 
said transmission media to receive specific 
video information among said multiplexed 
video information transmitted on a correspond- 

40 ing transmission medium; 

a switcher connected to said plural video infor- 
mation receiving units to select one or more 
pieces of video information among plural 
pieces of video information outputted from said 

45 video information receiving units;^ 

a video displaying unit connected to said 
switcher to display said video information 
selected by said switcher; and 
a video display requesting unit connected to 

so said switcher and each of said plural video 

information receiving units to request to display 
specific video information on said video dis- 
playing unit. 

55 2. A video transmitting apparatus according to claim 1 
further comprising: 

a synchronization signal generating unit for 
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supplying a synchronization signal to said 
transmission media in order to synchronize 
said video information multiplexed and trans- 
mitted on said transmission media; and 
a synchronization signal detecting unit for s 
detecting said synchronization signal on said 
transmission media; 

wherein said switcher switches said 
video information at a timing of said synchroni- 
zation signal detected by said synchronization 10 
signal detecting unit. 

A video transmitting apparatus comprising: 

a plurality of transmission media over which is 
multiplexed video information is transmitted; 
a plurality of video information receiving units, 
one or more of which is connected to each of 
said transmission media to receive specific 
video information among said multiplexed 20 
video information transmitted on a correspond- 
ing transmission medium; 
a switcher connected to said plural video infor- 
mation receiving units to select one or more 
pieces of video information among plural 25 
pieces of video information outputted from said 
video information receiving units; 
a video displaying unit connected to said 
switcher to display said video information 
selected by said switcher; 30 
a plurality of control information transmitting- 
receiving units, one or more of which is con- 
nected to each of said transmission media to 
transmit and receive control information ena- 
bling a control through said corresponding 35 
transmission medium; and 
a video display requesting unit connected to 
said switcher and each of said plural video 
information receiving units to request to display 
specific video information on said video dis- 40 
playing unit; 

wherein when a user of said video trans- 
mitting apparatus request to display specific 
video information on said video displaying unit 
through said video display requesting unit, said 45 
video display requesting unit requests a rele- 
vant video information receiving unit which can 
receive said specific video information through 
a corresponding control information transmit- 
ting-receiving unit and a corresponding trans- so 
mission medium connected to said 
corresponding control information transmitting- 
receiving unit and said relevant video informa- 
tion receiving unit to receive said specific video 
information, and said video display requesting 55 
unit also requests said switcher to select said 
specific video information. 



4. A video transmitting apparatus according to claim 3 
further comprising: 

a synchronization signal generating unit for 
supplying a synchronization signal to said 
transmission media in order to synchronize 
said video information multiplexed and trans- 
mitted said transmission media; and 
a synchronization signal detecting unit for 
detecting said synchronization signal on said 
transmission media; 

wherein said switcher switches said 
video information at a timing of said synchroni- 
zation signal detected by said synchronization 
signal detecting unit. 

5. A video transmitting apparatus comprising: 

a plurality of transmission media over which 
multiplexed video information is transmitted; 
a plurality of video information receiving units, 
one or more of which is connected to each of 
said transmission media to receive specific 
video information among said multiplexed 
video information transmitted on a correspond- 
ing transmission medium; 
a switcher connected to said plural video infor- 
mation receiving units to select one or more 
pieces of video information among plural 
pieces of said video information outputted from 
said video information receiving units, which 
being connected to each of said video informa- 
tion receiving units through control information 
outputting lines to receive control information; 
a video displaying unit connected to said 
switcher to display said video information 
selected by said switcher; 
a plurality of control information transmitting- 
receiving units, one or more of which is con- 
nected to each of said transmission media to 
transmit and receive control information ena- 
bling a control through a corresponding trans- 
mission medium; and 

a video display requesting unit connected to 
each of and said plural control information 
transmitting-receiving units to request to dis- 
play specific video information on said video 
displaying unit; 

wherein when a user of said video trans- 
mitting apparatus requests to display specific 
video information on said video displaying unit 
through said video display requesting unit, said 
video display requesting unit requests a rele- 
vant video information receiving unit which can 
receive said specific video information through 
a corresponding control information transmit- 
ting-receiving unit and a corresponding trans- 
mission medium connected to said 
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corresponding control information transmitting- 
receiving unit and said relevant video informa- 
tion receiving unit to receive said specific video 
information, and said video display requesting 
unit also requests said switcher through said 5 
corresponding control information transmitting- 
receiving unit, said correspond ng transmission 
medium, sad relevant video information receiv- 
ing unit and at least one control information 
outputting line connecting said relevant video 10 8. 
information receiving unit to said switcher to 
select said specific video information. 

A video transmitting apparatus according to claim 5 
furthet comprising: 15 

a synchronization signal generating unit for 
supplying a synchronization signal to said 
transmission media in order to synchronize 
said video information multiplexed and trans- 20 
mitted on said transmission media; and 
a synchronization signal "detecting unit for 
detecting said synchronization signal on said 
transmission media; 

wherein said switcher switches said 25 
video information at a timing of said synchroni- 9. 
zation signal detected by said synchronization 
signal detecting unit. 

A video transmitting apparatus comprising: 30 

a plurality of transmission media over which 
multiplexed video information is transmitted; 
a plurality of video information receiving units, 
one or more of which is connected to each of 35 
said transmission media to receive specific 
video information among said multiplexed 
video information transmitted on a correspond- 
ing transmission medium, said plural video 
information receiving units being connected by 40 
through lines to one another to transmit video 
information from one to another; 
a video displaying unit connected to any one of 
said plural video information receiving units to 
display video information outputted from said 45 
■ connected video information receiving unit; and 
a video display requesting unit connected to 
■ each of said plural video information receiving 
units to request to display specific video infor- 
mation on said video displaying unit; so 

wherein when any one of said video 
information receiving units other than said 
video information receiving unit connected to 
said video displaying unit receives video infor- 
mation through a corresponding transmission ss 
medium, said video information receiving unit 
supplies said received video information to said 
video displaying unit through said through 



line(s) and other video information receiving 
unit(s); 

and said video display requesting unit 
instructs each of said video information receiv- 
ing units to select whether said video informa- 
tion is received through said corresponding 
transmission medium or through said through 
line. 

A video transmitting apparatus according to claim 7 
further comprising: 

a synchronization signal generating unit for 
supplying -a synchronization signal to said 
transmission media in order to synchronize 
said video information multiplexed and trans- 
mitted on said transmission media; and 
a synchronization signal detecting unit for 
detecting said synchronization signal on said 
transmission media; 

wherein said video information receiving 
units switch said video information at a timing 
of said synchronization signal detected by said 
synchronization signal detecting unit. 

A video transmitting apparatus comprising: 

a plurality of transmission medium over which 
multiplexed video information is transmitted; 
a plurality of video information receiving units, 
one or more of which is connected to each of 
said transmission medium to receive specific 
video information among said multiplexed 
video information on a corresponding transmis- 
sion medium, said video information receiving 
units being connected by through lines to one 
another so as to transmit video information 
from one to another; 

a video displaying unit connected to any one of 
said video information receiving units to display 
video information outputted from said con- 
nected video information receiving unit; and 
a plurality of control information transmitting- 
receiving units, one or more of which is con- 
nected to each of said transmission media to 
transmit and receive control information ena- 
bling a control through a corresponding trans- 
mission medium; and 

a video display requesting unit connected to 
each of said plural control information transmit- 
ting-receiving units to request to display spe- 
cific video information on said video displaying 
unit; 

wherein when a user of said video trans- 
mitting apparatus requests to display specific 
video information on said video displaying unit 
through said video display requesting unit, said 
video display requesting unit requests a rele- 



ts 



29 



EP0 858 213 A2 



30 



vant video information receiving unit which can 
receive said specific video information through 
a corresponding control information transmit- 
ting-receiving unit and a corresponding trans- 
mission medium connected to said 5 
corresponding control information transmitting- 
receiving unit and said relevant video informa- 
tion receiving unit to receive said specific video 
information; 

------ said relevant video information receiving unit 10 

outputs said specific video information to said 
video displaying unit if being directly connected 
to said video displaying unit, or outputs said 
specific video information to said video display- 
ing unit through said through line(s) and other 15 
video information receiving unit(s) if not being 
directly connected to said video displaying unit 

1 0. A video transmitting apparatus according to claim 9 
further comprising: so 

a synchronization " signal generating unit for 
supplying a synchronization signal to said 
transmission media in order to synchronize 
said video information multiplexed and trans- 25 
mitted on said transmission media; and 
a synchronization signal detecting unit for 
detecting said synchronization signal on said 
transmission media; 

wherein said video information receiving 30 
units switch said video information at a timing 
of said synchronization signal detected by said 
synchronization signal detecting unit. 

1 1 . A video transmitting apparatus comprising: 35 

a plurality of transmission media over which 
multiplexed video information is transmitted; 
a video inputting unit for obtaining said video 
information by photographing video or regener- 40 
ating accumulated video; 
a switcher connected to said video inputting 
unit to output video information from said video 
inputting unit to a selected route; 
a plurality of video information transmitting 45 
units each for connecting said switcher to a cor- 
responding transmission medium to multiplex 
video information outputted from said switcher 
on said corresponding transmission medium to 
transmit the same, each of said video informa- so 
tion transmitting units also being connected to 
said switcher through a control information out- 
putting line to supply control information to said 
switcher; 

a plurality of control information transmitting- ss 
receiving units, one or more of which is con- 
nected to each of said transmission media to 
transmit and receive control information ena- 



bling a control through said corresponding 
transmission medium; and 
a video display requesting unit connected to 
each of said plural control information transmit- 
ting-receiving units to request to transmit spe- 
cific video information through a corresponding 
transmission medium; 

wherein when a user of said video dis- 
playing apparatus request to display specific 
-video information through said video display 
requesting unit, said video display requesting 
unit requests a relevant video information 
transmitting unit through a corresponding con- 
trol information transmitting-receiving unit and 
a corresponding transmission medium con- 
nected to said corresponding control informa- 
tion transmitting-receiving unit and said 
relevant video information transmitting unit to 
transmit said specific video information, and 
said video display requesting unit also requests 
said switcher through said corresponding con- 
trol information transmitting-receiving unit, said 
corresponding transmission medium, said rele- 
vant video information transmitting unit and at 
least one control information outputting line 
connecting said relevant video information 
transmitting unit to said switcher to select said 
relevant video information transmitting unit so 
as to transmit said specific video information 
from said relevant video information transmit- 
ting unit. 

12. A video transmitting apparatus according to claim 
11 further comprising: 

a synchronization signal generating unit for 
supplying a synchronization signal to said 
transmission media in order to synchronize 
said video information multiplexed and trans- 
mitted on said transmission media; and 
a synchronization signal detecting -unit for 
detecting said synchronization signal on said 
transmission media; 

wherein said switcher switches said 
video information at a timing of said synchroni- 
zation signal detected by said synchronization 
signal detecting unit. 

1 3, A video transmitting apparatus comprising: 

a plurality of transmission media over which 
multiplexed video information is transmitted; 
a video inputting unit for obtaining video infor- 
mation by photographing video or regenerating 
accumulated video; 

a plurality of video information transmitting 
units, one of more of which is connected to a 
corresponding transmission medium to multi- 
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plex said video information inputted from said said synchronization signal detecting unit, 

video inputting unit on said corresponding 
transmission medium and transmit the same, 
said video information transmitting units being 
connected by through lines to one another to 5 
transmit video information from one to another, 
and any one of said video information transmit- 
ting unit being directly connected to said video 
inputting unit; 

a plurality of control information transmitting- 10 
receiving units, one or more of which is con- 
nected a corr^ponding transmission medium 
to transmit and receive control information ena- 
bling a control through said corresponding 
transmission medium; and 15 

a video display requesting unit connected to . - r - 

each of said plural control information transmit- 
ting-receiving units to request to transmit spe- 
cific video information through a corresponding 
transmission medium; 20 

wherein when a user of said video trans- 
mitting apparatus requests to transmit specific 
video information through said video display 
requesting unit, said video display requesting 
unit requests a relevant video information 25 
transmitting unit through a corresponding con- 
trol information transmitting-receiving unit and 
a corresponding transmission medium con- 
nected to said corresponding control informa- 
tion transmitting-receiving unit and said 30 
relevant video information transmitting unit to 
transmit said specific video information, and 
said relevant video transmitting unit receives 
said specific information from said video input- 
ting unit if being directly connected to said 35 
video inputting unit and outputs the same to 
said corresponding transmission medium, or 
receives said specific information from said 
video inputting unit through other video infor- 
mation transmitting unit(s) and said through 40 

line(s) if not being cfirectly connected to said - - ._- 

video inputting unit and outputs the same to 
said corresponding transmission medium. 

14. A video transmitting apparatus according to claim 45 
13 further comprising: 

a synchronization signal generating unit for 
supplying a synchronization signal to said 
transmission media in order to synchronize so 
said video information multiplexed and trans- 
mitted on said transmission media; and 
a synchronization signal detecting unit for 
detecting said synchronization signal on said 
transmission media; ss 

wherein said video information transmit- 
ting units switch said video information at a tim- 
ing of said synchronization signal detected by 
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